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IB « 

[0001] #35131 tt, ^^r^^iifS&^itW^So^WTjRI&^^^ffiffl^ns^ 

[0002] jt^r^^aifg ^xA^g^^e^iii^^sffl^j^f^i^rRi^, 

[0003] if n^'Jf (Return to Zero ;RZ) <Df ! —?&mfttetttth1rZ>±?lt*4y s ?-b 
LT\ ^^^3t±ti|iM^§ (Semiconductor Optical Amplifier ; SOA) Sr**JS(|jSL"CW?3 

3t^Ty ^-S:^*^ l ^ Sc 
[0004] 07tttS£3|i£^Ji<D^3fe^Ys'^-o1(|fifeSr*-r0-e*>a„ 07ic:^"t-«t5H:, t£»U 

x^y^iaz, m vwMtt^y-?^£titc'<;wtf;<Dm (Rz<t 51 

&t>*^^fSiS^ (Continuous Wave ;CW) ^652*5 A^$HS 0 RZfi#3fe5 

1 2 

IUS§1 1 1 , rT^SI«1 12^t)«3dB^^105^r(DjlI^3ij§LT^^ 
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So 

[0005] -git, z<D£.yt^y?-\z.&^xK, ^mmm^iii^mw-r^tK^, #m 
5^st?i^)imp!t^ioi;&mo2^^^ 

^^^^^^10lSt> , 102^©J(f^^b$itao if ^ ©cw 
£fr5o 

[0006] ZCDXoft^y^-y^y—mftmmz&^Xte, tffi«liat;il5lrt 

1 

2 

1 

^ (DCW)t52^3dB^^104T^#«l^cD{itS^^g^^5a:9}-tS:^$ 

2 

2 

2 

[0007] Rzm^w4¥^mmmmm^ioiRmo2i l z^^x^vrmm^^^ 

^^ffi^SS^yrjWlJtt, iifl?100ps72rSlns@£i:jiV\, L^U^fe, r 
0^3f^Jl©^3feX>T^fZli3V^Ttt, #W^^SS*^101^RZif^51^A 
^JU r©RZfl|-i-3t5i<z>^^#Sfc|i»«Ssuv^M A WftiautgU #H 
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— m%m^(omr— j±&mmi-z>&& x (Dcwyt52h^BMitL^yyh^n, 3 

2 

2 2 

1 

2 

[0008] £fc, n^'J§^(Non Return to Zero;NRZ) (D^-^fSftff #"C 

CWft52tfSA;*7&;h/5o ^O^, NRZft#3te530jg^ X Xt5CW3t52(Djg^ ^ 

1 2 

[0009] NRZff -5§-)fc53te, A^jatf— M21^A2j&iV ^^1231?^^^, — 

tt*j»^«^*^101^A^$^fl&*tt*«ft^*»K*^102^A^*ix5 
o ^7 P 7l23^tt6^itf^*f^^oT*3«9, #«Uf^)KSSm^l01^A^ 
£*l,5{B-f§-tt3£&f*, ^«^^&5S^i L 102(cA^$n^f#3t^J; ! 9 1 b^#V^ 

Z> 0 tit. m& X <DCWyt52ttAtltf— M22— A^j£*K #:/7l23^#ll££;ftfc 

2 

^^^^^^^ioi^t> ? io2-e^c6#^fit@v'^h^s^So #&mm 
[ooio] z.<D&5ft'*?y^-y=.>'y*- mwmt^^xn, ikffiws*ii4xt^ii5Srtt 

ffi-T^ir^i^^ft^ (DNRZff^SS^A^^V^^;:, $cft;t <7>fcti;£j}fc 

1 2 
2 
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•So 

[0011] ^(D%^m2(D±.%^^K-i6\^X\^ NRZft#3t53*SA^$^Si, 

2 

[0012] NRZ«^^^^^S§^^-^A77$tL6^, RZffi^-^^AT:^^^ 

^r-ryr^-e^^r^-efeSo nrzii ^^A7j£ft34§^\ ft f^olgun 
^^^^^•rto=3r^yr^S}*^^ffi^[B]^^>, ^B^im^yr* 

[0013] #rF^l:#M ¥7-205 10#4M8 
#fF»2:#M^7-199240#^ 
#fT-;»3 : «r|JH¥9-60440-j§^# 

#fF»4:#W2002-236272^# 

^#fF^:ifel:Kazuhito TAJIMA, r All-Optical Switch-Off Time Unrestricted by 
Carrier LifetimeJ , 1993^12^ , Japanese Journal of Applied Physics, J^32#, p. 
L1746-L1749 

^=#fT-;ft:§fc2 : F. Ratovelomanana, ?\-9%> , TAn All-Optical Wave length- Converter 
with Semiconductor Optical Amplifiers Monolithically Integrate in an Asymmetric 
Passive Mach-Zehnder InterferometerJ , 1995^10^ , IEEE PHOTONICS 
TECHNOLOGY LETTERS, ^7#, ^10-^-, p. 992-994 
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[0014] u^u^fe, m^(o^(Dm^at^r^-rmm^h^o ^tyr^mm^ 

[ooi5] — NRzit ^xmm-r^m^^fD^^y^n, m^^yb^-bxm^ 

/fpb^^tc¥yhu—h<DNRzm^%:xwW}^zm&Kte. m&&&mtiytiz& 

[ooi6] frftwm>frzmMM^Mfrxfj:&tifch<Dx*3b^x, *c*vTm-foKfc&-rz>i&. 
M^mmtiyt(Dmm^mmu m^yhu-h<DNRzm-^ytxhmWi^sm^± 
yt^y7-%mt&-rz>^b%: e mb-rz> a 

[0017] ^mm^m^^t^y^-n, ^vmffittcoit^ft&Atitstizmi^Ajj 

tf-bb, ffltm%:t)>Atl£thZ>m2(DA£)tf-hb, W,\JkX$m<2(D%%b, suiami 

jk^mz<DA*iis-y\^Ajiis%tfz.%tt*m^ 
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[0018] *mmfc&\,^xi-±, mmm^vmiRxim2(D^myt^m^A^n^m 
^yt(D&m&mx-x, miRi?m2(D#mrtyt¥m^io\, ^xm^n^nrnt 

cooi9] z.(Dt%, ft ^%<Dm2(D^mm^m^^<DAmmmt$thz>mT%\-$, **vt 
<t9^ix^2^^^^^^v^^je$ns^^dwjjs^:«>, fgi 
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^n^iiLnmit(D^±mK^xh^umnmi-^t^mt^o Htc nr 

[0020] B61B»lXt5»2<7>A^sK— ^IB«#3tOfi«^lRltfi(rlEJRa&^©'eil»*' 

[0021] ^(O^t^y^-i.. m.m%t\^X, CWftfctf-CftC NRZlf ^irl^SSL 

-RZ£8toSnrABte&5o 

[0022] Hfc, HufEiiMtP^. mwr* iWriE^2o)tiSfci3tt5Mis^Ba«R*^«fffi^2 

[0023] ^^^{viitbfi, m^^yb^—h^NRzit^ftxmWizn&tM-g-xh^xh, ^ 
x^mwmmmmt<Dmmmm(Dmm^^T\m^^^t^x^tc^, 

[0024] mi]*&w<Dmi(onMMm<Di£y£^y^(Dmj$*^mxhz Q 

[02] (a) f*A##— h7teA#Sft5NRZfll ^fc^lS/T^"?*)!?* ( 
b) f*^^^{^^^l^tJ?2(C^TO^^4ta^h^i-^7^llI^fc>9, (c) 
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[0025] 1, 2, 101, l02;#mj&W®.$&^ 

3—6, 10, 32—35, 37, 103—106, 110;3dB^7^ 

7, 8, 21, 22, 31, 32, 41, 42, 107, 108, 121, 122; A£>7$— h 

9, 25, 38, 45, 109, 125;ffi;^— h 

11, lll;^3!2£l!]Sg 

12, 13, 112, 113;-^mUm$z 
14, 15, 114, 115;{£f@f«ts 
23, 24, 43, 44, 123, I24;%zfy 
51;RZfi^§-)fc 

52;CW3t 
53;NRZ{t^ 

[0026] £XT. *m$(DmM(DMM^&Z)±yt^y?-^-D\,^x, ffittcomffiZ^M^X 

Mrftmz&m-tZo ^fe-r , ^0j^mi^»^^#,5^^^^^ov^Tt^ 
m-rz>o mite^nmi&mcD±%^y^(Dmf&*^irmxibz>o mi^-rx?^, 
^mmmm^yt^y^^ AXtf—h7frbAti£fttc^u&mttxir—? 

mmtStltcm (NRZff 53&2o^#SB-f-53dB;*7^10£, A^-h8 
frhAt)£tltcm&ytXh%CWyt52&2^lZ / Mi1-&3dB%7 P: 73b. 3dB^7^1 
O-e^-Ifi^tLfc— ^•^f-^-3t^.t/3dB^^3-e^IB^nfc— ^(DCW^Kti^ 
tL53dB^7^5^, 3dB^^10-C5>@B$^fcftil^<7)jf^^.^3dB^^3T^ 



WO 2005/019922 



9 



PCT/JP2004/011597 



ntetitcl&j3<DCwyt&Ajj£tiZ)3dBZ>-yy6b, 3dB%7°95frt>ttit)£tit£ytR 
[0027] &nffiJ&te<D&ytX4v , ?-\Z.m ^CW\ 3dB2r7°75b3dB*7' : 74b<Dffl SOA 

ag-ffcS-frrffi^i-StO-CfcS, ffitm«E»14Xt5l5tt, NRZff -5§-ft53as 
fcCW^^3dB^^4W#t-S(^O^M^¥^S(-^6J:5^^^$^TV^ 

o 

[0028] ^Jfi^tKO^Jt^Tj/^^dSV^Ttt, A#£ftfcNRZ<f ^fe53£r#ia-f- 

53dB^^10^3dB^-7°75t^»ra^> ^jl®'lHlS&llS:t) ? Rr^»fsl2^ 
tt&ivCSS^ 3dB^7°910t3dB^^6i:i7)^(-fi^ "T^^13^fgtf 
V^o «I^@MtUS§llfi, 3dB^^10-C^IB$^c— ^■ONRZ^f-^-Tt^^^ 
^SS^^l{CA^b^T\ftoONRZjf#3fe^#^^^{^^^-2^A^|-f- 
5J;5^ ftfl^NRZff f^OA^^Ibt^^t^^ M*Lte\ 3dB#^10/>>> 

b&MMm®. ^m^-vti W3fesss^> 3dB^ ^ i o^^a^*^^ 1 4-e 

^fe^2o(DNRZjf#5t^A^lB#^^AT^, ^^&fl&3lf ^l&^tCfe^ 

&#mKmmmmk<nmmmm, w*>. **vTm&£yhn<ftz>£5K&m£tix 

[0029] *HJfi^tl6©^3fe^f!x^-tt, mte7*'tft^i<o&yt^y^<Dmj&k&'<X 
, RZm#3t-T?t±/j:<NRZ«#5t:^A**ix«/S, ^5ij^HISS21^<tt)^-XLe>tb5 
^W^^^^l^l>'2^A^$^#{f^5tOA^0#^^AWdr^yT#^ 
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[0030] ^mmwm(D±yt^4^(Dmm^^^xmm-r^ 0 A^j^-h7^ 

ilSSA (DNRZff ^£53^;^;^ A^^h8«;Sa <DCWyt52frA£)£ 

1 2 
1 2 

«IUS§lliCj;o-C, ^H^^S&^l^A^^^NRZ-ff^^^^ 
W^fb-TSo — 35. tf— h8^A^/^tt^* X <DCWyt52fe, 3dB*^13l:' 

2 

mmisyv)*^** t<D&, mmmm&m^iRxi2&mmi,t'Cwyt^ ^ 
^xh^3dB^y4xwxf^^nxNRzv i -^mmyttm. fc^mytti, 

[oo3i] *mmBM(D±yt^^K^^x^ nrzii #wa>^£*u #mMm&&m 

2 2 

^^•9, 7T ^jfiVHS^il^U^o ^:LT, B£[W ATO^, * ^NRZff ##/>>$ 

2 
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^7h£y-b'b£?mk-rz 0 ^mMmm^m^-ix^x^^m^mn^yhh^ 
tKxo. #m^mfc&m*ifcte\,^x#mm&fa>7h&±zxt)>bmm atsi 

2 

o 

[0032] ^mmWM(D±%^y^-\Z^^X\t. s X ^NRZff ^CAv^^ 

^3SE&BS^^2^0«#3tA^^^"7i:^t), ^yT^^com^^^§ 0 -<d^ 

2 

1 2 

[0033] KIT, :£lllfel£fS»^^:y^fM1^ A^tf?— h7^t>hl/— htfS40Gb/ 
#(7)NRZjf^^A^/$n, ^MlHlS§ll^J:o-CTO$naNRZm^^# 
«^^{^^^l^t/2^A^^6(^(DB#^^AT^U2t^#T?fc§a^^^ 
P*Bt«W-rSo E2 (a) KAtjtf—b7KAt)£tiZHiam&ft<D'<*—^&^ 

7F-rmmxhz> 0 mmx^ 0 ®2(a) Km-rxoi^ a^-i^a^;**^ 
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&&&roikLrX&t>1rks roioioooiiiiooioooioij£&3 0 ^<DAti&M&s> 

DATA, n 

2<£>&£&SCW, n(t, z = 0)-e^-T 0 ^^^K^l&^f^^S^yT 
^gN (t, z)RXJPN (t, z)©^M^tt, TIS^17?7M3^5 0 

1 2 



[0034] Gfifel] 



[0035] m.2\ 



^^ = rxA g x(N n -N 0 )xS 



DATA.n 



[0036] \_rni 

[0037] _lie^i75M3^*3v^ j nmxnwssst. enmu.nffis % ma^ 

n 

e o 

[0038] 02 (b) ^i-^i»^S»jftK*^l&t52tJlfe^5^j»^*BV7hN 



tot, n(t) 

^W^^^fg^i^r/2^^^5= 3 r j ryr^^N (t, z)&ft$;£fiite:fK#Ufc 

n 

[0039] [fgc4] 



^(0-f^.('.*)* 



[0040] ZVX,&Btemfc&m*lRX$2iZ.te\,^XCWm^rtZ&Mtefo^>7h4 ( 

n 
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[0041] [gfc5] 

[0042] fc$3 % ±|B&^5fc:i3tt5kJiJ£^gU M ttNRZ«#3t<OA*iS^V^ffi 

tot, n 

2 out 

[0043] [&6] 

\s cw ,{t>z = L)+ \s cw . 2 {t,z = L) 
+ JS^Jf.z = L)x S cw Jf.z = L) x cosfa (t)-0 2 (t) + A<p) 

[0044] _b|S^6^4o^5 A 0 tt^WfiESl^t^lS^JloTK^tlSiaoT— 

frftmftmwsmisrb <t> cot, ^iiis^if2(^(t5^Mii^h 

1 

2 

tot, 1 

tot, 2 1 

[0045] rtU^, E12(c) K7jk-t£?K, mXtf—b9frbmtl£tlZ>mtjyt&8tS (t)fi 

out 
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mzmn^&wz, ^mm^m^2^n^{tmmt<D±^±.m\^^x-h^ 
[00473 &mw<Dm2<Dmm^nK&%i£ftx^y^<)^xMwirz>o m3^m 

[0048] rcD^^^f^ tuMO^y^-^^— myt\B}mz$otfZ>2^(DT— 

m^m^iRximmmm^m^-htixm, yt&mt&^r—Ma^ so 
A^m^t^mmm^m^2Rmimmmm5^m^htix^^ 0 ^^jg 

&V^*&£^ CW^52^^^5ffi^^^tij^7}f— h25^)^aS^I^toV>j;5^-r 
6tcDT?fci9, NRZlf ^feSScDA^&V^i^tt, MT— A^iliiLfcCW^^ 
^^24^#^5^^fi^@^^^ : ft ( J r ^5 t t5{^^tLTV^ 0 

[0049] j^c^ac ^nw^o^^-r^^-^^v^-r^, #»^^^2^B£tt'b 

<&oTV^ 0 -tU-J; 1 ^ #»^^S§ll J f-lS.t^2^ai§-r^CW^;^^^24T 
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[0050] *mMMM<D±KX'(v3 L <D®}mz^xmw'tz> 0 *mi&7&m<D±ytx 

1 

MX ©CW3fe52dSA^7$tt5o -OSEltA tt, V^i*tbfcSOA©flJ# 

2 12 

tfi«rt»Ctt^Stt<5„ A;W— h21^A^£;ftfcNRZ{f ##5 3*2, ^7^723^2 

tf^^fb(#»^ita^h) > &mMm&&m*2fc&\,^x3\%m^istiz>m&tm 

o — A^xK-b22(CA^$tLfcCW^52«, # 23Xfti&£tbtc& , 

iRTf2%mffii,tccwyt\^ %^734^nxf&m£tixNRZ7>—?mmytkts: i Q, 
[oo5i] ^mmmm<D^yt^4y^^^^x^ ^y^-y^y—mytmmz&i-t^^ 

2 

$imm*2zmi®i,tc$iMx (D%(D^mm±m^-7h^, mmmm&ffim^-izm 

2 

2 

2 

[oo52] ^/c, ^mmnm^yt^yT-ic.jsh^xn^ m& x onrzih -^a;^^ 

i 

1 
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2 

2 

2 

1 2 

[0053] ±5£Lfc<fc?^, ^HW^O^^^^^joV^Tfi, ^>ry^»f^^7d»e>^- 

[0054] ijcjc &mw<Dm3<DmM^M<D±ftx^y?-iz<>\,^xmw-rz>o mA^mmm 
m<D±ytx4^<Dmf&%7Fi-mx$>% 0 &*3, ^msswrw:, mi^-r^io 

[0055] *rnm&m<D^%^^<Dm^\z.^^xmm-$-z>o *wfeMm<D3L%* 

i 

— h8^{»ft^U T\ NRZff ^53ilWIffiLfc^n^/NV^^54^A^$tLS 

2 

1 2 



WO 2005/019922 



17 



PCT/JP2004/011597 



2 

[0056] fc*S, r^-v-^-^^-^IUj^^^Ttt, ttffiW!i*14£tfl5K:.W, 

1 2 

i 

2 

[0057] *mm&m<D3L%^y^-\Z.3d\^X^ NRZm^53^A^$ttSt, 5fef, # 
^^«8S^l^l^NRZfs#3fe^SA^J$tbx NPM ATasSiaufe«t!i*j»7^#jfe 
S§H ^2 fc#«7T2J*ifcl&* J f - 1 ^ A^ $ thfcNRZit #ft £ «9fc{£3£g ©NRZffi-^ 

2 

[0058] StfU ©NRZ«#3tA^^^^7^«j#*?SiflmiJ:j3V^-a>, 

1 

^■YyriWfr^jeH't-SIBflt^WrtW^tLSo AffcWfctt, <DNRZjf-5§-}fcA 

1 
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2 

i 

2 

[0059] ±5£LfcJ;5^ ^HW^W^^5/^}-^V>Tfi, M)t^LT^n^^^ 
[0060] HU3£&(D^l7!;S^3©||»^(Z)^^-r^^*5V^Tfi, NRZft^-GsJS^lRli: 

l^^A^$tL^ifa^^^T^-^^$tt/df^(NRZm^)53^2 
o te#BBi-5 3dB^7^7 3 3 1 , A^J b83 A^ $ frfc$&i£ftT'fc5CW}fe 5 2 & 
2o^Ifi-f53dB#:/^36£\ 3dB^^33-C^gE$tLfc— ^ONRZft^XO 5 
3dB^7^36T*^IB^tufc— ^<DCWtft^A^tl?>3dB^^34t, 3dB#:7°^3 
3^^ga$tL^fiil^(DNRZff^^^t^3dB^^36T^gB^^cfill^WCW^^S 

A^$tL^3dB^^35i % 3dB^7 P 734^^ffl^$^c^t^3dB^77 B ^35^^ 

[0061] ^HJfi^lB^ite^fs'^-^isv^-Ctt, tu37S(D-^^>-^^— Sl3tIUi&^*3^ 

3NRZ{f^;fc53<D*^ft<tCW^52« 

, A^tf?— h31&r5A*aK— h32j6SEfl|$tbrv^c 3dB^^36<t3dB^^° 
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3dB^^74^^f#t-^l^^^g^^^ft^6j;9ra^tLTV^o 
[0062] Hfc, *ISte^lB©^3t^y^-^S3V >Tfi, A^£*LfcNRZff -^-3t53^SB-r 

S3dB^77°733^3dB^7 P 734^(D^^ > *I&mMWM&llRTfi*!&}&&mi2&&. 

tv ^ Q -*jmmmm&im, 3dB^7°733-e^sfl$ttfc— ^cNRzft 

^^tb52o05NRZ«-g-3tOA*I^MIlA*D6S, #i»7g3|Cifeg&* J ?-i;ft 1^2^*3 
Tl>5o RT3E«K»12Xt5l3tt, #«^^i^m^2^A^^nSNRZ'ff 

^j»^*SK*^lA^$ti^NRZ«#3tJ:«9fc«3ei$^r5tO-t?fc5 0 ft 

[0063] ^^JiM»^^^cDS]^^OV^-ClftK-t-5o *Hlte^1fi©^3t^ 

A^I^-h3lMft X ONRZ-fi#3t533d5A^J^^, A^-h32(£$? 

i 

2 12 

«S«rtHlK^$tLSo ^tt, A^7^-h31^A^/^tL«ftX CDNRZ-ff-^-^53 

1 

fit, 3dB^77°733T2o^iB$tLfc^, — ^olj^HISSll, pT£»*S1 

2, 3dB^v34Rm±nmmm4^mm\^x^mjfmm^mi L i^Ati^ti^ 0 
2tcA^j$nsNRzfli-§-3te^ttATONFM^oft?>ti/So ^uc, ^m^m^ 
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[0064] — Atltf— b32l t ZAJj^tlfc^X <DCW%52\^ ZdB^yZQX— &ft 

2 

, ^Bnm^m^ri&^^zm^xn, cw^tRx^NRzit^tmrncm^ 

[0065] t*3V ^(i, NRZjf -^WAtl^tl, #«*>»?&E&l!f 

2 2 

^<t&5 0 ^<D#Mtemm&m*ifc&vz#mm{&.m^hmn, mm brum 

m-tZ>~£XtZ'P?j:<bh 7i /2UfeXtbZ>Z.btim^<, n Kj£vvi£:tfS«fct)#3;LV> 

2 

2 

[0066] ^mM(D±yt^4y^-K^^xn, m&x (DNRzm^ytAtifc^fab* 

1 

m&x7£3i<o. *^VT&m<D\immmffi3\%$:^-to v^^h. mm am 
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2 

2 

[0067] ^mM^M(D^yt^^^^^Xh, CW%a)iXfr*)\^?vy?/<;v^Jt%: 

[0068] ^m(Dm5(Dmmmm(o±yt^^^^^xmm-r^ 0 men^mmm 
m^^it^y^m^L^-rmx-h^ ei6^^v^t«, m3\^-rm2<D 

£tifr#^vmmttX7 i —?&m£frtz.m (nrz^-^) 53£mt-a^ 

-A^ail§brtCW5fe52«, ^^43-C^^tLTm^^-H5(Cttl^$^o 
[0069] r^Tt^V^te, Sffiil!(0^/^'^>^— M^HISS^*5tt§2oCDT— 

mmmm5^ifibtix^^ 0 ^lt, #mMm&&m^it#mzmm&m^2 
bte, zy?43tLX(Dytffi&dmmzmte&£?tz.mw£tix\,^ 0 Mj$maz. # 

i 

2 

{i+s^h) 0mmm$i&m*2K&\,^xB\%&z£tizmffi^mk£h*%<te 
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